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Description 

The present invention relates to apparatus and 
methods for incrementally advancing a plurality of prod- 
uct carrier plates through a product feed means of a 
product coating system. 

The present invention is related to US-A-4921 108; 
US-A-4867983; US-A-4820524; US-A-4966771 ; and 
EP-A-0448231. 

The present invention is also related to European 
patent applications EP-A-061 1032, EP-A-061 4654, EP- 
A-0607009 and EP-A-0607008, all filed concurrently 
herewith. 

Many products, from prescription drugs to com- 
monly available vitamin tablets to candy, are manufac- 
tured in a form which may be described as a ."tablet." 
The primary function of a tablet is to provide a single 
dose or "serving" of the product in a manner which is 
convenient to manufacture, package and consume. As 
pointed out in my previous patents and applications, ref- 
erenced above, it has been found that certain individu- 
als suffer from physiological and psychological 
problems which impede their ability to swallow tablets. It 
has also been found that by providing tablets with a 
smooth coating, such as a coating comprised of gelatin 
or a gelatinous substance that the "swallowability" of a 
tablet is greatly enhanced. Such coatings and the gen- 
eral considerations involved in their application, such as 
preparation and drying time, are well known to those of 
ordinary skill. 

In addition to enhanced swallowability, there are 
numerous other reasons that it is desirable to provide a 
coating on a tablet. Such coatings protect the underly- 
ing product from deterioration and also serve to permit 
identifying colors or markings to be incorporated onto 
the design of the product, promoting product differentia- 
tion and brand identification. As pointed out in my previ- 
ous patents and applications, it is also desirable in 
some instances to overlap two or more coatings to form 
a seam, thereby simulating the appearance of a hard 
gelatin capsule while providing a coated, solid (and thus 
tamper resistant) product. 

Methods and apparatus for applying a gelatinous 
coating or other coating to a product which is in the form 
of a tablet are well known to those of ordinary skill. Such 
methods may include pan dipping or vacuum spraying 
of the coating material on to the tablet. Such methods 
are crude, however, producing uneven coatings which 
are generally unacceptable for commercial use. In an 
effort to improve the state of the art, the inventions dis- 
closed by my previous patents and applications have 
provided methods and apparatus whereby individual 
products are held partially within a sleeve or "collet" and 
the exposed portion of the product precisely lowered 
into a dipping tank. As disclosed, bars or plates contain- 
ing a plurality of product to be dipped are conveyed and 
rotated and the product itself is manipulated to provide 
even coatings of high quality and consistency at high 



volume. These inventions, however, do not permit every 
type of product such as certain styles of tablets and 
medicaments to be coated-or at least to be coated in a 
particular manner. For example, dipping the circular 

5 face of a substantially cylindrical tablet whose height is 
relatively small compared to its diameter would be diffi- 
cult using the apparatus disclosed by my prior patents 
and applications, particularly if a circumferential seam is 
desired. Other examples include the difficulty of coating 

yo either a fragile product or applying fragile coating com- 
positions, ft has been found that certain coatings will be 
marred by the friction fit within the collets or similar 
retaining devices making these unsuitable for use in the 
apparatus of my prior inventions. 

75 ft is known to transport individual tablets or cap- 
sules through an immersion coating bath by retaining 
the tablets on individual vacuum tubes. For example, 
U.S. Patent 3,896,762-Banker discloses a rotary coat- 
ing apparatus for pharmaceutical solid dosage forms. 

20 Since the surface of the coating is horizontal it is tan- 
gential to the path of the tablet; accordingly, Banker dis- 
closes that it is necessary to rotate the vacuum tube 
holding the tablet around its longitudinal axis to achieve 
an even coating. There are, however, a number of prac- 

25 tical shortcomings in the apparatus disclosed. First, 
although a dryer and ejector are disclosed, the overall 
system does not lend itself to high volume production or 
provide for modifications in drying time or inspection, 
etc. Secondly, the system disclosed by Banker is 

30 directed to passing one-half or more of the total depth 
dimension of the tablet through the coating solution. 
The tablet is then randomly ejected, with no provision 
being made to align or otherwise control the orientation 
of the tablet and the uncoated portion, if any, which 

35 exists. Moreover, there is no provision for adjusting the 
coating to achieve multi-colored or capsule-like coated 
products. Therefore, one of ordinary skill will appreciate 
that the system disclosed by Banker is of limited use in 
current manufacturing environments, where high vol- 

40 ume and flexibility are important, along with the need for 
consistency and high quality. 

Therefore, there exists a need for methods and 
apparatus which can consistently place a precisely 
defined amount of coating material on an individual 

45 product. Such methods and apparatus should be capa- 
ble of producing coated products at high volume and 
should possess inherent flexibility to permit new 
designs and types of coatings to be incorporated with- 
out an undue degree of retooling. Moreover, it is 

so extremely important that the products be introduced into 
the system in a highly controlled manner to enable to 
coatings to be accurately applied. 

EP-A-0485138 describes methods and apparatus 
for providing a gelatin coating on a plurality of products 

55 such as tablets held in a product carrier plate means. 

US-A-4921 108 describes afeeder device for insert- 
ing solid medicaments, such as caplets, into a carrier 
plate for dipping in gelatin. 
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EP-A-01 94505. on which the preambles of claims 1 
and 10 are based, describes a capsule filling apparatus 
comprising a turntable supported for intermittent rota- 
tion about a vertical shaft. Successive capsule mount- 
ing, filling and capping operations are accomplished at 5 
work stations spaced around the turntable. The cap- 
sules are supplied from a delivery drum into receiving 
holes on the turntable by means of a transfer palate that 
is driven in a linear, reciprocating motion by means of a 
cam mechanism. 10 

EP-A-0246693 describes a method of manufactur- 
ing pharmaceutical capsules, according to which circu- 
lating capsule pins are dipped in a solution of thermo- 
gelling material, and are then rotated upside-down to 
achieve a uniform thickness of solution adhering to the 15 
pins. After thermal treatment to gel the solution, the 
formed gel is dried and removed from the capsule pins. 

EP-A-0448231 describes gelatin coated caplet 
medicaments formed by retaining a plurality of caplets 
in holes in a plate earner, incrementally advancing the 20 
plates to a first dipping means and coating a first end of 
the caplets with a first coating material, drying the coat- 
ing, displacing the caplets through the holes in the plate 
earner to expose an uncoated end of the caplets, dip- 
ping this end in gelatin of a second colour, drying, and 25 
removing the coated caplets from the plate carriers. 

EP-A-01 18856 describes a supply hopper assem- 
bly for use in a tablet transporting apparatus. The 
assembly comprises a rotary drum having recessed 
pockets therein connected to a vacuum means for 30 
retaining the tablets therein by suction. The hopper 
assembly further comprises a container having a bot- 
tom plate inclined downwardly towards the periphery of 
the drum and terminating at a particular position in a 
nozzle assembly for supplying jets of compressed air 35 
into the container to facilitate the supply of the tablets 
into the recessed pockets. 

The present invention provides apparatus for incre- 
mentally advancing a plurality of carrier plate means 
through a feeder means of a product processing sys- 40 
tern, as defined in claim 1 . The present invention further 
provides a method for incrementally advancing a plural- 
ity of product earner plate means through a feeder 
means of a product processing system, as defined in 
claim 10. 45 

In one embodiment a box cam mechanism moves a 
first plate engagement bar in four directions to advance 
the carrier plates and a two-way cam mechanism 
moves a second plate engagement bar in two directions 
to alternately lock and unlock the plates. The plate so 
indexing means is connected to the feeder device in 
order to coordinate the loading of tablets onto holders in 
the earner plates in cooperation with the advancement 
of the plates. A setting pin is connected to the plate 
indexing means to properly seat the loaded tablets in 55 
their individual holders prior to advancing to other 
processing stations. In one embodiment, a passive 
loading mechanism is described in which tablets are 



loaded onto the holders by movement of the carrier 
plates. In another embodiment, the tablets are loaded 
using a rotatable vacuum pick-up head system for pick- 
ing up tablets from the feeder device and placing them 
onto the product holders. The feeder device is also pro- 
vided with selection means for sifting out partial tablet 
pieces. The precise indexing of the product carrier 
plates and the loading and setting of the tablets onto the 
plates in accordance with the present invention greatly 
increases the efficiency of the gelatin coating process- 
ing system resulting in greater productivity and lower 
costs. 

In the accompanying drawings: - 

FIG. 1 is a partially diagrammatic, partially sche- 
matic representation of a coating apparatus com- 
prising the present invention. 

FIG. 2 is a broken away, partially cross-sectioned 
side view of a portion of the apparatus of FIG. 1 . 

FIG. 3 depicts a cross-sectional view of the tablet 
holders and plate used in one embodiment of the 
present invention. 

FIG. 4 is a broken away cross-sectional view of the 
plate of FIG. 3, illustrating the tablet holder and vac- 
uum tube used in one embodiment of the present 
invention. 

FIG. 5 is a partially diagrammatic, partially sche- 
matic representation of the steps of a preferred 
method for coating a tablet comprising a method 
according to the present invention. 

FIG. 6 is a broken away cross-sectional view of a 
portion of another coating apparatus comprising 
the present invention in which a band of coating 
material is applied to the products. 

FIGS. 7a and 7b are cross-sectional views of 
another embodiment of a tablet holder for use in the 
present invention. 

FIG. 8 is a plan view of a product carrier plate for 
use in one embodiment of the present invention. 

FIG. 9 is a partial elevational view of the plate 
indexing means of the present invention. 

FIG. 9a is a cross-sectional view taken along lines 

9- 9 of FIG. 9. 

FIG. 10 is a cross-sectional view taken along lines 

10- 10 of FIG. 9. 

FIGS. 1la-11e are a schematic representation of 
the sequential movement of the engagement bars 
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of the indexing means of FIG. 9. 

FIG. 12 is a diagrammatic representation of the 
feeder means for use in the present invention. 

5 

FIG. 1 3 is a diagrammatic representation of a perfo- 
rated plate of a separation means of one embodi- 
ment of the feeder means for use in present 
invention. 

10 

FIGS. 14a and 14b are cross-sectional views of the 
passive means for dispensing tablets onto a prod- 
uct holder. 

FIG. 15 is a cross-sectional view of the setting 15 
means of the present invention. 

FIG. 16 is a cross-sectional view of one embodi- 
ment of a vacuum pick-up device of the product dis- 
pensing means of the present invention. 20 

FIG. 17 is a cross-sectional view of another embod- 
iment of the dispensing means of FIG. 16 with a 
setting means attached thereto. 

25 

A generalized representation of the apparatus com- 
prising a preferred embodiment of the present invention 
is shown in FIG. 1 . It will be understood that the descrip- 
tions set forth may be applied to numerous types and 
shapes of products. The type of tablet illustrated and the so 
sequence shown are for purposes of explanation only. 

A plurality of the product 10 to be coated is placed 
in a feeder means 80. Preferably, the feeder will be com- 
prised of a hopper 82 and a series of feeder tubes 84 
which align, orient and dispense the product 10 in the 35 
appropriate manner. Initially disposed directly beneath 
the feeder tubes 84 and in registration therewith is a 
plate 50. The plate 50 has a plurality of tablet holders 30 
which, as explained below, restrain the product during 
certain portions of the coating process. The tablet hold- 40 
ers 30 preferably correspond to the feeder tubes 84 and 
thus, most preferably, each tube 84 feeds a single prod- 
uct 10 into a single tablet holder 30. 

Conveyor means transfer the plate 50 from the 
feeder 80 to the vacuum chamber 60. In a preferred 45 
embodiment shown in FIG. 1, the vacuum chamber 60 
is adapted to receive and make vacuum tight connec- 
tions with two plates 50. As shown by the arrows, the 
vacuum chamber 60 is further provided with manipulat- 
ing means whereby it may be moved up and down, and so 
rotated about a pivot point 62. 

A first dipping tank 120 is disposed beneath the 
vacuum chamber 60 and is filled with a quantity of coat- 
ing material. Preferably a coating material such as gela- 
tin is used and, most preferably, the dipping tank 120 is ss 
provided with pumps and conduits whereby the coating 
material is continuously circulated. As illustrated, the 
dipping tank is most preferably constructed to form a 



meniscus surface 122 by pumping the coating material 
into an inner tank 124 which is permitted to overflow into 
the larger tank 1 20. Such a system prevents the coating 
material from hardening while the apparatus is in use 
and helps to ensure that the coating material presents 
the same even and substantially level surface to the 
product being dipped at all times. 

In operation, the plate 50 is moved into engage- 
ment with the vacuum chamber 60 and then the cham- 
ber 60 and the plate 50 are rotated one-half revolution. 
As explained below, the vacuum chamber 60 creates a 
vacuum within the tablet holders 30 which holds the 
product 10 in place and in the correct orientation to be 
dipped. The vacuum chamber 60 is next lowered into 
dip tank 120 to a predetermined depth and then with- 
drawn. The vacuum chamber 60 is then rotated one and 
one-half revolutions in order to return the plate 50 to its 
original orientation. The additional full revolution beyond 
that required provides a dwell time, permitting the coat- 
ing to initially "set" and also prevents the coating from 
running or sagging due to gravity by constantly reorient- 
ing the product 10. However, a rotation of as little as 
one-half of a revolution may be adequate in some 
instances. At this point the plate 50 may be returned to 
the conveyor means and removed from the vacuum 
chamber 60. 

The design of the vacuum chamber 60 and place- 
ment of the dip tank 1 20 illustrated permit a wide variety 
of coatings to be effectively and efficiently achieved. 
Although the dipping of a substantially cylindrical tablet 
having concave faces to form a coating having circum- 
ferential seam is illustrated, those of ordinary skill will 
understand that numerous other shapes of product, as 
well as other coating schemes are possible using the 
apparatus disclosed. As will be explained below, the 
shape of the tablet holders 30 and the design of the sub- 
components of the vacuum chamber 60 may be readily 
adapted for particular requirements. Also, as illustrated 
in FIG. 1 . throughput may be increased by designing the 
vacuum chamber 60 to form a vacuum tight seal with 
further plates 50, such that each time the vacuum 
chamber 60 is rotated, a plate 50 which has already 
been lowered into the dipping tank 120 is returned to the 
conveyor means. 

After the plate 50 containing the partially coated 
product 10 is removed from the vacuum chamber 60 the 
plate may be passed through a dryer means 1 30 for cur- 
ing the coating material. As will be understood by those 
of ordinary skill, the dryer 130 will be chosen to corre- 
spond to the heat and moisture requirements of the 
coating material being used. Radiant heat, forced hot 
air, microwave dryers and combinations of these types 
are among the types available. Depending upon the 
type of dryer 130 chosen, one or more conveyors and 
other apparatus may be required to transfer the plates 
50 into and out of the dryer 130. 

After the coating has been cured, the plate 50 is 
again returned to conveyor means and is preferably 
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transferred to another location. At this point, although 
only a portion of each individual product 10 has been 
coated, it may be desirable to eject the product 10 and 
consider the process complete. This may be true, for 
example, where the product has already been coated s 
and the above-described process is carried out to add a 
second color to a portion of the product 

In a preferred embodiment, however, the present 
invention forms part of methods and apparatus which 
permit the uncoated portion of the product 10 to be 10 
coated. First, a second plate 50' is positioned in regis- 
tration with the product contained on the first plate 50. 
as illustrated in FIG. 1. The second plate 50' is lowered 
until the coated side of the product 10 is disposed within 
the tablet holders 30* of the second plate 50\ The result- is 
ing "sandwich" of the first plate 50. the product 10 and 
the second plate 50' is then rotated one-half revolution 
by the conveyor/manipulator means. As shown, the 
positions of the plates 50.50' are thus reversed, and 
when the first plate 50 is removed the uncoated portion 20 
of the product 10 is exposed. The second plate 50' may 
then be transferred to the starting point of the dipping 
process and put through the sequence of manipulations 
necessary to form a coating which were set forth above 
using either the same apparatus or further apparatus. 25 
using either the same coating material or a different 
coating material. 

In the instance where the same apparatus is used 
to place coating upon the uncoated portion of the prod- 
uct 1 0. the second plate 50' may be preferably conveyed 30 
or otherwise transported to a location just before the 
vacuum chamber 60, i.e., between the vacuum cham- 
ber 60 and the feeder 80 illustrated in FIG. 1. The sec- 
ond plate 50' would simply be inserted into engagement 
with the vacuum chamber 60 and the above described 35 
apparatus would carry out substantially the same 
sequence of functions in terms of dipping the product 
10. curing the coating as needed, etc. After the product 
10 has been fully coated and cured, it may be ejected 
prior to the transfer stage between the first and second 40 
plates 50,50'. 

In another embodiment of the apparatus and 
method comprising the present invention, after the par- 
tially coated product has been transferred to the second 
plate 50', the plate 50' may enter a duplicate series of 45 
apparatus, such as that described above with reference 
to FIG. 1 . In other words, a second vacuum chamber, 
dipping tank, dryer, and manipulating and conveying 
apparatus may be provided. After the product 10 is 
coated and cured using this second set of apparatus, so 
the completed product is ejected. 

Referring now to FIG. 2. a more detailed view of the 
vacuum chamber 60 described above is shown. As 
explained above, in a preferred embodiment two plates 
50 (or 500 are retained in a vacuum tight seal upon the 55 
vacuum chamber 60, thereby permitting more efficient 
indexing between the raising and lowering of the appa- 
ratus and the infeed and outfeed of the plates 50 from 



the vacuum chamber 60. 

As shown, the entire chamber may be raised or low- 
ered to bring the product 1 0 into contact with the surface 
of the coating material 122. The vertical motion also 
preferably provides a transfer between the vacuum 
chamber 60 and the conveyor means, as shown in 
phantom in Fig. 2. This latter vertical movement also 
provides clearance when the vacuum chamber 60 is 
rotated during the dipping process explained above with 
reference to FIG. 1. 

Further details of the vacuum chamber 60 are 
shown in FIG. 3, which illustrates broken-away section 
of the plate 50 and the vacuum chamber 60. As seen in 
cross-section, the plate 50 has a plurality of tablet hold- 
ers 30 inserted into a series of openings. The plate 50 
rests upon the vacuum chamber 60 and forms a seal 
therewith. A plurality of vacuum tubes 100 extend 
through the tablet holders 30 and, when in use. engage 
and slightly lift the product 10 from the tablet holders 30 
as shown. The vacuum created within the vacuum 
chamber 60 is channeled through the vacuum tubes 
100 by a manifold or similar means, thereby permitting 
the vacuum to act upon the surface of the product 10 
when contacted by the vacuum tubes 100. By providing 
vacuum tube actuator means 102 for raising and lower- 
ing the vacuum tubes 1 00 relative to the vacuum cham- 
ber 60, the vacuum tubes may be selectively placed in 
the raised position illustrated. The actuator 102 may be 
a common bar or mounting structure which is moved by 
a gear, cam or pulley system. 

When in the position illustrated, it is possible to 
invert or otherwise manipulate the product 10 as 
described above without friction or the use or mechani- 
cally actuated clamps. The vacuum handling system 
disclosed by the present invention provides a secure 
retention of the product while minimizing the possibility 
of damaging either the coating or the product 10 itself. 
As explained above, the methods and apparatus of the 
present invention are useful for numerous shapes and 
sizes of product 10, however, most preferably, the prod- 
uct 10 will have one or more curved surfaces, as illus- 
trated. The curved surfaces permit the tubes 100 to be 
made from a rigid material such as stainless steel. 
Those of ordinary skill will realize however, that nearly 
any shape and any orientation of product may be 
retained using appropriately designed vacuum tubes. 
Finally, in certain instances it will be desirable to provide 
a cushion or resilient tip on the distal end of the vacuum 
tube in order to ensure a sufficient grip. 

Referring now to FIG. 4, one embodiment of the 
tablet holder 30 is illustrated. A shoulder 32 is formed at 
a first end of the tablet holder to provide a positive stop. 
A groove is formed at a second end, into which an "O" 
ring or the like may be engaged to retain the tablet 
holder 30 in the plate 50. As will be understood by those 
of ordinary skill, the tablet holder 30 and the plate 50 
may be in certain instances formed as an integral com- 
ponent FIG. 4 also illustrates the vacuum tube 100 in 
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the withdrawn position. When the vacuum tube 100 is in 
the withdrawn position, the depression formed in the 
tablet holder 30 is the only means for restraining the 
product 10 (not shown in FIG. 4). 

FIGS. 7a and 7b show a second embodiment of the 
tablet holder for use in plates 50. Tablet holder 31 
shown in FIGS. 7a and 7b is provided with a plurality of 
slots 33 forming resilient fingers 35. FIG. 7a is a cross- 
section taken through the slots 33. and FIG. 7b is a 
cross-section taken with the holder 31 rotated 90° from 
its position in FIG. 7a. In the embodiment shown in 
FIGS. 7a and 7b, a pair of slots 33 are provided thereby 
forming a pair of resilient fingers 35. Slots 33 are dis- 
posed longitudinally through the walls of holder 31. 
Holder 31 is generally in the form of a cylinder having a 
central bore 37. Tablet holder 31 is retained in the open- 
ing 39 of plate 50 by shoulder portion 41 on one end 
and angled flange 43 on a second end. For ease in 
installation the size of upper surface 45 of angled flange 
43 may be significantly reduced at the portion of the 
side walls located immediately adjacent to slots 33 as 
shown in FIG. 7a. The flange 43 may gradually increase 
to its largest surface area located 90° from slots 33 as 
shown in FIG. 7b. The holder 31 is also provided with 
seat 47 for accepting a tablet therein. It will be under- 
stood by those of ordinary skill that the seat 45 may be 
shaped appropriately to match the shape of the product 
being held. 

The holder 31 is a "push-in" holder that does not 
require o-rings or the like that are susceptible to wear 
and tear. In order for the holder 31 to be secured in the 
plate 50, the outer diameter of the annular resilient fin- 
gers 35 forming the cylinder of holder 31 must be 
slightly larger than the diameter of-the opening 39 in 
plate 50. The angle of flange 43 enables the holder 31 
to be inserted through the opening 39 and to cause the 
fingers 35 to be slightly compressed toward each other 
as the holder is passed through the plate 50. When the 
flange 43 clears the opening 39 and plate 50, the resil- 
ient fingers 35 spring back to their original position 
causing flange 43 to engage plate 50 thereby securing 
the holder 31 therein. 

FIG. 8 shows a plan view of a carrier plate 50 for 
retaining the plurality of product holders 30 or 31. The 
carrier plate 50 of FIG. 8 includes a plurality of longitudi- 
nal rows of individual product holders 31 . The plates 50 
are preferably from 102 to 127 mm (4 to 5 inches) wide 
and approximately 13 to 25 mm (one-half to one inch) 
thick. In one embodiment, the plate 50 is made about 
584 to 610 mm (23 to 24 inches) in length enabling the 
plate to include 7 rows each containing 33 holders for a 
total of 231 holders. 

A preferred embodiment of the carrier plate 50 of 
the present invention is machined from tool plate alumi- 
num. It is also preferred that the aluminum have a pro- 
tective coating such as an anodized coating applied to 
the surface. The plate 50 is rectangular and symmetri- 
cal, having four easily spaced slots 51 disposed near 



the four corners which engage the conveyor and/or 
holding means. Also provided at either end are align- 
ment and transport holes 52 which contain retaining 
bushings 53 which are used to manipulate the plate 50 
5 as it is advanced through the feeder means 80 and 
through other processing stations. 

A preferred embodiment of the methods comprising 
a method of the present invention is illustrated by the 
sequence of views in FIG. 5. For purposes of illustration 
10 and explanation a single product 10, vacuum tube 100 
and tablet holder 30 are illustrated, along with broken 
away portions of other apparatus such as the plate 50. 
As shown in the upper left section of FIG. 1. a plate 50 
containing a tablet holder 30 is positioned beneath the 
15 feeder means 80 for feeding a tablet described above 
and a product 10 is disposed within the tablet holder 30. 
Next, the plate 50 containing the individual products 10 
is moved into the vicinity of the vacuum chamber 60, 
where it is cleaned of dust and particulate matter. For 
20 clarity, the representation of the vacuum chamber 60 is 
omitted from the other views shown in FIG. 5. An indi- 
vidual vacuum tube 100 is then brought into position 
and placed in close proximity or contact with the product 
10. Ai this point, the vacuum created within the vacuum 
25 tube 100 "picks up" or engages the product 10. After 
the individual products 10 have been engaged by the 
vacuum tubes 100, the entire plate 50 is rotated one- 
half of a revolution, suspending the product 10 by the 
vacuum tube 100. The vacuum tube 100 and the prod- 
30 uct 1 0 attached thereto may now be moved into position 
and lowered into a coating tank 1 20. The depth to which 
the product 10 is lowered is a function of the motion of 
the vacuum tubes 100 and plate 50, which may be pre- 
cisely regulated by hydraulic actuators, gear trains or 
35 other means for actuating the vacuum tube 100 and/or 
moving the plate 50. The vacuum tube 100 and the par- 
tially coated product 10 are then withdrawn from the 
coating tank 120, but the product 10 is not fully with- 
drawn into Hs holder 30. Instead, the plate 50 and par- 
40 tially extended vacuum tubes 100 are rotated one and 
one-half revolutions, returning the plate 50 to its initial 
orientation. The additional revolution provides a dwell, 
permitting the coating to initially set, as well as aiding in 
the provided evenness of the coating by preventing the 
45 coating from running due to gravity. In certain embodi- 
ments, however, this dwell may be unnecessary and the 
plate need only be rotated one-half of a revolution. After 
the plate 50 has been returned to its initial position, the 
vacuum tube 1 00 may be withdrawn until the product 1 0 
so again rests in a holder 30 within the plate 50. Once the 
vacuum tube 100 has been sufficiently withdrawn, the 
vacuum connection to the product 10 is broken and 
gravity and the holder 30 restrain the product 10. 

As shown at the lower left portion of FIG. 5. once 
55 the individual products 10 have been released from the 
effect of the vacuum, the plate 50 bearing the partially 
coated individual products 10 may be moved into a 
dryer 130. Using conveyors or other conventional 
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means, the plates are pushed into the dryer 130 and 
dried. After the coating has cured and the plates 50 
have exited the dryer 130, a second plate 50* is moved 
into position such that the tablet holders 30' in the sec- 
ond plate 50' are in registry with the tablet holders 30 in 5 
the first plate 50, which contain the partially coated 
product 10. The second plate 50' is lowered toward the 
first plate 50 until the tablet holders 30' in the second 
plate 50* have engaged the product held in the f irst plate 
50. Thus, as illustrated, the product 10 is "sandwiched*' w 
between the first and second plates 50,50*. The pair of 
plates 50,50' are then rotated one-half revolution, 
thereby reversing the relative positions of the first and 
second plates 50,50'. The first plate 50 is then raised, 
leaving the uncoated portion of the product 10 on the 15 
top, exposed, and the coated side on the bottom, i.e., 
within the tablet holder 30 of the plate 50'. 

At this point, the method illustrated has completely 
coated and cured a coating on about one-half of the 
product 10. It will be understood, however, that the 20 
above-described method may be repeated by transfer- 
ring the plate 50' shown in the lower right section of the 
illustration to the upper left section, in other words, to 
the beginning of the process at the point immediately 
after the individual products 10 have been loaded into 25 
the plates 50. In this embodiment, the above-described 
process is repeated and the remainder of the product 1 0 
is coated, ft should be further understood, however, that 
in any event, more or less than one-half of the tablet 
may be coated to provide different overall coating 30 
effects. For instance, if both "passes" coated less than 
one-half the height of the tablet, a band of uncoated 
product would remain exposed. On the other hand, if 
one or both of the "passes" were carried out to a depth 
substantially greater than one-half the height of the tab- 35 
let. an overlapped "seam" appearance would be cre- 
ated. 

Referring now to FIG. 6, another feature of certain 
embodiments of the coating apparatus for use with the 
present invention is illustrated. In these embodiments, 40 
the vacuum tube 100 will be constructed such that it 
may be rotated about its longitudinal axis as shown by 
arrow a in FIG. 6. As understood by those of ordinary 
skill, such rotation may be accomplished using gear 
trains, belts and pulleys or other means for transferring 45 
rotational motion to a shaft. While rotating, the vacuum 
tube 100 is also acted upon by a source of vacuum, 
either the vacuum chamber 60 discussed above, or 
another source. The product 10 is thus firmly held in 
place upon the rotating vacuum tube 100 as shown, so 
While the product 1 0 is rotating, it is brought into contact 
with a rotating wheel 210 or other application means for 
applying a coating. Preferably, the rotating wheel 210 
provided is shaped and manipulated so as to come into 
close proximity with a portion of the product 1 0, such as 55 
the central "edge" shown. As the wheel 210 and product 
10 rotate, the wheel 210 also passes through a quantity 
of coating material 222 and precisely coats a portion of 



the product 10. The wheel 210 rotates about a shaft 202 
in the direction shown by arrow and is mounted on a 
support structure 200 at an appropriate angle. 

In this way, a relatively narrow stripe or band of 
coating material may be applied to a product. Most pref- 
erably, the product and the means for applying the coat- 
ing rotate and are placed in close proximity. The means 
for applying the coating is preferably at least partially 
immersed in a quantity of coating material and passes 
therethrough while rotating. Using the embodiments 
illustrated in FIG. 6, it is possible not only to provide a 
different color "band" or stripe, but to also increase the 
thickness of the coating in a specified section, thereby 
creating the appearance of a seam or an overlapped 
gelatin capsule. 

Referring now to FIG. 9. a novel plate indexing 
means 300 for incrementally advancing a plurality of 
product carrier plates 50 through feeder means 80 of 
the present invention can be described. The plate index- 
ing means 300 includes a first engagement means 302 
for engaging one or more of the product carrier plates 
50 and a f irst cam means 304 for providing motion in at 
least two directions to the first engagement means 302. 
In one direction of movement the first cam means 
moves the first engagement means 302 from a first 
position to a second position which thereby advances 
the product carrier plate 50 an incremental predeter- 
mined distance. In the second direction of movement, 
the first cam means 304 returns the first engagement 
means 302 to the first position. The first engagement 
means 302 engages the product carrier plate 50 while 
moving from the first position to the second position. 
The plate indexing-means 300 incrementally advances 
the product carrier plates 50 through the feeder means, 
partially shown at 80, where tablets 10 are dispensed 
onto the individual holders in the plates 50. In a pre- 
ferred embodiment of the first cam means, motion in 
four orthogonal directions to the first engagement 
means is provided. In this preferred embodiment, the 
first engagement means is moved into third and fourth 
positions, out of engagement with the carrier plates 50, 
for returning the first engagement means from the sec- 
ond position to the first position. 

In a preferred embodiment of the plate indexing 
means 300, a second engagement means 306 is pro- 
vided for engaging one or more of the plate means 50. 
The second engagement means 306 is moved between 
a first position engaging the plate means 50 and a sec- 
ond position out of engagement with the plate means 
50. The second engagement means 306 engages the 
plate means 50 to prevent advancement of the plates 50 
during the time when the first engagement means is 
being returned from its first position to its second posi- 
tion. During this time, the carrier plates 50 must be 
maintained in position so that the first engagement 
means will be able to re-engage the plates when it is 
returned to the first position. Any movement of the 
plates during the return may result in the plates being 
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unable to be re-engaged causing a shut down of the 
system. The second engagement means 306 is moved 
into its second position out of contact with the plates to 
allow for the controlled advancement of the plates by 
the first engagement means 302. 

Engagement means 302 is comprised of an 
engagement bar 310 that extends longitudinally over 
the width of a plurality of plates 50. In the illustrative 
embodiment shown in FIG. 9. the engagement bar 310 
extends over a part or all of six plates. Secured to a bot- 
tom surface of engagement bar 310 are a plurality of 
engagement pins 312. The pins 312 are adapted to fit 
snuggly into retaining bushings 53 of carrier plates 50. 
Mounted onto an upper surface of engagement bar 310 
is cam means 304. As shown in FIG. 9, cam means 304 
is a box cam comprised of a cam follower 314 and a pair 
of cams 316 positioned in a pair of cam openings 318. 
As will be more fully explained below, the preferred 
embodiment of cam means 304 shown in FIG. 9 pro- 
vides movement to engagement bar 302 in four orthog- 
onal directions in the same plane thereby creating a 
n box" motion. This "box" motion causes, for every 360° 
of motion of cams 316, engagement pins 312 to incre- 
mentally move from a first position, through second, 
third and fourth positions, and back to the first position. 
The "box" motion is provided by the shape of the cams 
316 and openings 318. As can be seen in FIG. 9, open- 
ings 318 are generally in the shape of a square. Each 
90° of motion of cam 316 will cause the cam follower 
and hence the engagement bar to move in one of the 
four orthogonal directions. A full 360° of motion there- 
fore: provides movement in all four orthogonal direc- 
tions. 

Engagement means 306 is similar to engagement 
means 302 and therefore comprises an engagement 
bar320 having engagement pins 322 secured to a bot- 
tom^surface thereof. Cam means 308 is mounted to 
engagement bar 320 and is comprised of a cam follower 
324 having a pair of cams 326 positioned in a pair of 
cam openings 328. In the preferred embodiment shown 
in FIG. 9, the cams 326 and openings 328 are designed 
to provide only two directions of motion in the same 
plane to engagement bar 320. The openings 328 are 
rectangular in shape as opposed to the square shape of 
the cam openings 318. In the illustrative embodiment of 
FIG. 9, the vertical dimension of openings 318 and 328 
are identical while the horizontal dimensions of 328 are 
longer than the horizontal dimensions of openings 318. 
The size and shape of cams 316 and 326 are identical. 
However, 180° of motion of cams 326 is required to 
effect movement to engagement bar 320. For each 1 80° 
of motion of cams 326 only one of two directions of 
motion along the vertical plane will be provided to 
engagement bar 320. Engagement bar 320 will hence 
be moved from the position shown in FIG. 9 where the 
pins 322 are out of engagement with plates 50 and to a 
second position in which the pins 322 are in engage- 
ment with plates 50. While in engagement with plates 



50, engagement bar 320 prevents movement of the car- 
rier plates 50 and thereby acts as a locking mechanism. 
Cam follower 324 also includes opening 330 for receiv- 
ing a positioning bar 331 shown in FIG. 9a that, together 

5 with locking wheels 333. prevents movement of engage- 
ment bar 320 in the horizontal direction. The wheels 333 
are mounted to shafts 337 and rotate with the shafts 
337 and move up and down with cam follower 324. As 
indicated above, the apparatus of the present invention 

io is intended to facilitate coating large numbers of tablets. 
In the embodiment described above, plates 50 are com- 
prised of seven rows of 33 tablet holders. Thus, the 
feeder means must be able to dispense a single row of 
33 tablets simultaneously onto the carrier plates. It is 

75 necessary, therefore, that the plate indexing means 
ensure that each row of 33 tablet holders is advanced to 
be in proper registration with the feeder tubes so that all 
the tablets in the row will be properly seated in the hold- 
ers. In a preferred embodiment of the present invention, 

20 a pair of plate indexing means 300 is provided one on 
each side of plate 50. As shown in FIG. 8, plates 50 
include a row of engagement bushings 53 on each 
transverse side in order to accomodate engagement 
pins on each side. A single pair of drive shafts that 

25 extends through the cams 316 and 318 of both plate 
indexing means 300 will provide identical movement to 
both sides of plates 50. This will ensure that the entire 
row of holders is accurately advanced to be in registra- 
tion with the entire row of feeder tubes. 

30 The plate indexing means 300 shown in FIG. 9 acts 
to incrementally advance the carrier plates in a pre- 
cisely controlled manner. One important feature is that 
the apparatus of the invention always maintains the cat- 
rier plates under a positive control. This is accomplished 

35 through the coordinated movement of the pins 3 1 2 aad 
322 in and out of engagement with the transverse rowjs I 
of engagement bushings 53 in plates 50. As showrtvn>. 
FIG. 8, there is a single row of engagement bushings §3 
on each end. The pins 312 and 322 must therefore 

40 engage a single row of bushings 53. In order for this to 
be accomplished, the engagement bars 310 and 320 
must have complementary shapes and cooperate in 
such a manner in order to enable both sets of pins 312, 
322 to be positioned along a single longitudinal axis. 

45 Referring now to FIG. 10, a plan view of engagement 
bars 310 and 320 is shown. As can be seen, the bars 
310 and 320 have a tongue and groove like fitting 
arrangement which allows for each of the sets of pins 
312 and 322 to lie along a single longitudinal axis. In 

so addition, the width of the "tongues" 332 is less than the 
width of the "grooves" 334 of engagement bars 310 and 
320 which allows for longitudinal movement of engage- 
ment bar 310 with respect to engagement bar 320. For 
the sake of simplicity, the relative longitudinal movement 

55 of engagement bar 310 with respect to engagement bar 
320 is shown in phantom only at the pin 312 located on 
the extreme left hand side of the FIG. 10. Position 1, 
shown in phantom, is the location of the pins 312 prior 
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to plate advancement. Position 2 is the location of the 
pins 312 subsequent after plate advancement. Engage- 
ment bar 320 does not move in the horizontal plane and 
therefore pins 322 remain in the positions shown. For a 
full description of the relative movement of pins 312 and 
322, reference to FIG. 1 1 will be made. 

Referring now to FIGS. 1 1 (a)-(e) there is illustrated 
the sequential operation of the plate indexing means 
300 for incrementally advancing the plates 50. FIG. 
11(a) shows an engagement pin 312 in position 1 in 
which the pin is engaged in a plate 50, while at the same 
time engagement pin 322 is in position 1 ' out of engage- 
ment with a plate 50. Rotation of cams 316 and 326 90° 
advances the plates 50 the predetermined distance 
equal to the center-line to center-line distance between 
each of the transverse rows of product holders in plates 
50. As shown in FIG. 11(b), pin 312 is advanced in the 
direction of product flow to position 2 causing each 
plates 50 to be advanced the predetermined distance. 
As shown in FIG. 11(b), pin 322 remains in position V, 
out of engagement with plates 50. As explained above, 
the first 90° movement of cam 326 does not result in 
cam 326 contacting cam follower 324 so that no move- 
ment will occur to engagement bar 320. As shown in 
FIG 1 1(c), upon a second 90° rotation of cams 316 and 
326, pin 31 2 is moved out of engagement with plates 50 
to position 3. The second 90° movement of cam 326 
causes movement of engagement bar 320 which moves 
pin 322 downward to position 2' engaging plates 50. 
Next, as shown in FIG. 11(d) the third 90° rotation of 
cams 316 and 326 results in pins 312 moving in the 
opposite direction of product flow to position 4. During 
this 90° rotation of cam 326, no movement is effected to 
engagement bar 320 and thus pins 322 remain in posi- 
tion 2' engaged with plates 50. As notedspreviously, a 
positioning bar is in contact with cam follower 324 and is 
connected to the frame assembly of thexprocessing 
apparatus to prevent longitudinal movement of the 
engagement bar 320. Thus, by maintaining pins 322 in 
engagement with plates 50 during the time when pins 
31 2 are out of engagement with plates 50, assures that 
the plates 50 are always under positive control. As 
shown in FIG. 1 1 (e), the fourth 90° rotation of cams 316 
and 326 results in pin 312 moving downward to position 
1 re-engaging plate 50. The fourth 90° rotation of cam 
326 results in movement of engagement bar 320 
upward moving pins 322 back up to position V out of 
engagement with plates 50. 

As noted above, the relative shape of cams 316, 
326 and cam opening 318, 328 provide the complemen- 
tary movement of engagement bars 310 and 320. 
Referring back to FIG. 9, the first box cam 304 includes 
an eccentric cam 316 rotatable 360° in the cam follower 
housing 314, each 90° of rotation, providing a predeter- 
mined motion time period and a predetermined dwell 
time period for the engagement bar 310. In the illustra- 
tive embodiment shown in FIG. 9, each 90° of rotation of 
cam 316 provides a motion period for approximately 72° 



of that rotation and a dwell time for approximately 1 8° of 
that rotation to move engagement bar 310 in each of the 
four directions. Likewise, cam 326 is an eccentric cam 
rotatable 360° that provides for each 180° of rotation a 
5 predetermined motion time period and a predetermined 
dwell time period for the engagement bar 320. In the 
illustrative embodiment shown in FIG. 9, each 180° of 
rotation of cam 326 provides a motion time period for 
about 72° of that rotation and a dwell time period for 
10 about 1 08° of that rotation to move engagement bar 320 
in each of two directions. 

Plate indexing means 300 as described above, pro- 
vides precise incremental advancement of the plates 50 
through the feeder means to provide accurate feeding 
is and loading of tablets onto the carrier plates. High pre- 
cision in the loading of the tablets onto the plates is nec- 
essary to allow the system to accurately coat the 
product with the various coating arrangements as 
desired. Conventional drive components including 
20 motors, drive shafts and the like are required to provide 
the rotation to cams 316 and 326, all of which are well 
known to those skilled in the art and hence there is no 
need to provide details of these elements. 

Referring now to FIGS. 1 and 12. the feeder means 
25 80 includes hopper 82 and a plurality of feeder tubes 84. 
Feeder means 80 also preferably includes separation 
means 86 for eliminating broken tablets so that only full 
sized tablets are introduced into the hopper 82. Feeder 
means 80 further includes dispensing means 88 for ori- 
30 enting and depositing one or more products onto the 
product carrier plates 50. The separation means 86 
includes a perforated plate 81 , shown in FIG. 1 3, that is 
caused to vibrate by a vibrator means 83. A plastic tote 
or other container 85 containing a supply of product to 
35 be coated is attached to a chute 87. As shown in FIG. 
12, tablets 10 in tote 85 are allowed to feed into the 
chute 87 causing the product to travel into a angled 
chute 89. The tablets 10 are transferred through chute 
89 in essentially a single layer to perforated plate 81 . 
40 The perforated plate 81 and chute 89 are attached to 
the vibrator 83 and are positioned at an angle whereby 
vibrations cause the tablets to "walk" across the perfo- 
rated plate and fall into chute 91. Perforated plate 81 is 
comprised of a series of holes 93 which are sized just 
45 slightly smaller than the diameter of the tablets to be 
coated. As the product walks across the perforated 
plate, partial or broken tablets will fall through the holes 
93 while full sized tablets will pass completely across 
the plate and fall into chute 91 . A bin 95 is positioned 
so below the perforated plate 81 to collect the broken 
pieces. 

Chute 91 transfers the full tablets 1 0 to hopper 82 of 
feeder means 80. Reciprocating drive means 90 causes 
hopper 82 to move in an up and down motion resulting 
55 in tablets 10 entering feeder tubes 84. The dispensing 
means 88 orients and dispenses the tablets 1 0 onto the 
plate means 50. The dispensing means 88 fills a plate 
50 one row at a time. In a preferred embodiment of the 
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present invention, feeder tubes 84 contain a linearly dis- 
posed plurality of product 10 to be deposited. It will be 
understood that FIG. 12 is a side view, partially cross- 
sectioned, therefore only one "column* of product is vis- 
ible. However, in a preferred embodiment, a column of 
product 10 is positioned over each product holder 
across an empty row of plate 50. In the preferred 
embodiment shown in FIGS. 9 and 12, the dispensing 
means includes a parallel linkage 91 . The parallel link- 
age 91 causes product 10 to be fed in a single row and 
correctly positioned over a row of open product holders 
31. Product control stops 92, 93 are positioned to 
extend radially into and out of the feeder tube 84. Stop 
control bars 94 and 96 are attached to each product 
control stop 92, 93. In turn, the control bars 94, 96 are 
connected by parallel links 97, 98. As shown in FIG. 10, 
the parallel linkage 91 is connected to engagement bar 
310 through a transfer motion means 99. In operation, 
as shown in FIGS. 9, 10 and 12, when engagement bar 
310 moves in a direction opposite to that of product flow 
shown by the arrow, the motion transferred via the links 
97 and 98 causes stop control bar 92 to come in contact 
with a tablet 10 holding that tablet in place preventing all 
tablets above that tablet to fall any further through the 
tube 84. At the same time, stop control bar 93 is with- 
drawn from the tube allowing a single product to fall 
through the tube for placement onto the carrier plate 50. 
Upon the motion of engagement bar 310 in the direction 
of product flow, motion will be transferred via links 97 
and 98 to stop control bars 92 and 93 to cause control 
bar 93 to be reinserted into the feeder tube 84 and to 
release stop control bar 92 from the tubes in order to 
allow products 1 0 to drop to a position shown in FIGS. 9 
and 12. It is during movement of engagement bar 310 in 
the direction of product flow thaithe tablet 1 0 previously 
released by linkage 91 is oriented and dispensed onto a 
product holder 30. 

A more detailed view of the actual orienting and dis- 
pensing of product 1 0 onto the product holders is shown 
in FIGS. 1 4a and 1 4b. The means for depositing and ori- 
enting a tablet 10 onto an open product holder 30 in the 
illustrative embodiment of FIGS. 14a and 14b is a pas- 
sive "knock over" mechanism. As shown, one side of the 
feeder tube, the side downstream of product flow, is pro- 
vided with an opening 71 . The remaining portion of the 
feeder tubes 84 extend to a position nearly touching the 
top of product holders 30 as shown at 72. When engag- 
ment bar 310 is moved in a direction opposite to that of 
product f tow causing a tablet 10 to fall all the way to the 
bottom of feeder tube 84, the position of the product car- 
rier 50 is such that the tablet falls onto the previously 
deposited tablet. The resulting position of the first 
released tablet is shown in FIG. 14a. Preferably, the 
product carrier plate 50 is positioned in relation to the 
feeder tubes 84 slightly off center so that the falling tab- 
let 10 falls on a surface of the previously deposited tab- 
let between the center of the tablet and the end of the 
tablet This arrangement is preferred as compared to 



allowing the tablets 1 0 to fall directly onto an open prod- 
uct holder as it has been found that severe bouncing 
occurs when tablets fall directly onto the holders some- 
times causing disorientation or damage to the tablets. 

5 By having the tablet fall onto another tablet, the bounc- 
ing is reduced. As the engagement bar moves in the 
direction of product flow, the top half of tablet 10, 
engages the bottom edge of the opening 71 and the 
lower half of the tablet 1 0 is caused to rotate through the 

10 opening, thereby orienting the tablet with its greater 
diameter horizontally positioned and causing the tablet 
to land in that orientation onto the next open product 
holder as shown in FIG. 14b. 

In a preferred embodiment of the present invention, 

15 the feeder means 80 is also provided with a tablet set- 
ting means 400 downstream of the feeder tubes in the 
direction of the product flow for properly seating the tab- 
lets in individual product holders after being dispensed 
from the feeder tubes. The product setting means 400 

20 can be seen in FIGS. 9 and 10 and is shown in a 
detailed cross-sectional view in FIG. 15. Setting means 
400 includes a setting head 402 connected to a recipro- 
cating arm means 404 for moving the setting head from 
a first position out of contact with tablets 1 0 to a second 

25 position shown in phantom in FIG. 1 5 in which the head 
402 contacts tablet 10. The head includes an opening 
406 shaped to be complementary to the shape of the 
product being set. An actuating means is provided to 
control the reciprocating motion of the setting means. In 

30 the embodiment shown in FIG. 15, the setting means 
404 is connected to engagement bar 320 which recipro- 
cates up and dawn;to selectively engage pins 322. In 
this embodiment, the setting means 400 is moved into a 
position to contact^the tablets each time the engage- 

35 ment bar is causedto move into the position where pins 
322 are engaged ia-the product holders 31 . As shown in 
FIGS. 1 0 and 1 5, a^row of setting means 400 is provided 
so that a row of products may be seated at a time. 
In an alternative embodiment of the present inven- 

40 tion as shown in FIG. 1 6, the dispensing means is com- 
prised of a transfer means for capturing products from 
the feeder tubes and disposing the product in the hold- 
ing fixtures or carrier plate means. In this embodiment, 
the dispensing means comprises a vacuum means 500 

45 which includes a vacuum chamber 502 connected to a 
vacuum source for delivering a vacuum to a plurality of 
pick-up heads 504. An actuating means 506 is provided 
for positioning the vacuum pick-up heads from a first 
position shown at 508 for capturing products in the 

so feeder tubes and for positioning the captured product at 
a second position shown at 510 for releasing the prod- 
uct onto the holding means. In this embodiment, the 
feeder tube guide means includes a seat 51 2 which acts 
as a capture seat means for retaining a single product to 

55 be transferred. A parallel linkage 514 may optionally be 
provided with a product control stop 516 which urges 
against a tablet immediately above the tablet located in 
the capture seat 512. The linkage 514 results in the 
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elimination of any force from the column of tablets on 
the tablet being captured that may interfere with the 
capture process. Alternatively, a pair of product stop 
bars similar to that shown in FIG. 12 may be employed. 
In operation, the actuating means 506 rotates the vac- 
uum heads to the first position 508 and an extension 
means 516 extends the vacuum chamber 502 and the 
vacuum heads 504 so that the heads contact the tablets 
in the capture seat. The vacuum is actuated causing the 
tablets to be held by the vacuum heads 504. The heads 
504 are then retracted removing the tablets from the 
seat The retracted heads 504 with the captured tablets 
are then rotated to the second position where the heads 
504 are again extended causing the tablets to be posi- 
tioned on an empty row of product holders 31 . The vac- 
uum is released and the vacuum heads 504 retracted 
resulting in the tablet being deposited on the product 
holders. 

As shown in FIG. 17, the product pick-up means 
504 is comprised of an outer pick-up shell 522 having 
tips 524 shaped complementary to the product being 
captured and deposited. A vacuum tube 526 is posi- 
tioned within shell 522 and may itself be extended and 
retracted within the shell for increasing or decreasing 
the vacuum force applied to the product. 

As shown in FIG. 17, a product setting means 520 
may also be provided with the vacuum feeder means 
500. The setting means 520 is attached to the vacuum 
chamber 502 and is rotated throughout the various posi- 
tions and is extended and retracted at the same time the 
vacuum pick-up heads 504 are extended and retracted. 
Thus, ^when the vacuum heads 504 are extended to 
deposit a tablet onto a tablet holder the setting head 520 
is extended to properly seat the tablets in one or more 
rowsstownstream of the tablets being deposited. 

Although certain embodiments of the methods and 
apparatus of the present invention have been described 
above with particularity, these examples are for pur- 
poses of illustration and are not limiting. Numerous var- 
iations and adaptations of the present invention as 
defined in the accompanying claims will immediately 
present themselves to those of ordinary skill. 

Claims 

1 . Apparatus for incrementally advancing a plurality of 
product carrier plate means (50) through a feeder 
mean (80) of a product processing system, said 
apparatus comprising: 

first engagement means (302) or engaging one 
or more of said product carrier plate means 
(50); and characterized in that said apparatus 
further comprises 

first cam means (304) providing motion in at 
least two directions to said first engagement 
means (302) for moving said first engagement 
means (302) from a first position to a second 



position to advance said product carrier plate 
means (50) a predetermined distance in the 
direction of product flow, and for returning said 
first engagement means (302) to said first posi- 
5 tion without moving said product carrier plate 

means (50), said first engagement means 
(302) being in engagement with said product 
carrier plate means (50) while in said first and 
second positions. 

10 

2. The apparatus of claim 1 wherein: 

said first cam means (304) is a box cam provid- 
ing motion in four directions for moving said 

15 first engagement means (302) to third and 

fourth positions in returning said first engage- 
ment means (302) to said first position, said 
first engagement means (302) being out of 
engagement with said product carrier piate 

20 means (50) in said third and fourth positions; 

and 

said first engagement means (302) includes 
one or more pins (312) attached to a first 
engagement bar (310), said one or more pin 
25 (312) engaging one or more holes (53) dis- 

posed upon opposed side edges of said prod- 
uct carrier plate means (50) when said first 
engagement means (302) is moved into the 
first position. 

30 

3. The apparatus of claim 1 or claim 2 wherein: 

..it*,- 

said product carrier plate means (50) com-ih; 
prises one or more transverse rows of individ- ^; 
35 -"-f^- ual product holders (30. 31) and a platen 
adapted to retain said individual product holcNs 
ers; 

said first cam means includes means for incre- 
mentally advancing said product carrier plate 

40 means (50) a distance equal to the center to 

center distance between said transverse rows 
of individual product holders (30, 31); 
said individual product holders (30, 31) com- 
prise resilient finger means (35) for retaining 

45 said holders (30,31) in the product carrier plate 

means (50); 

said resilient finger means (35) comprise a 
substantially cylindrical portion having first and 
second ends and two or more longitudinal slots 
so (33) defining said resilient finger means (35); 

and 

said individual product holders (30,31) include 
a shoulder portion (41) on said first end and a 
tapered flange (43) on said second end. 

55 

4. The apparatus of any one of claims 1 to 3, further 
comprising: 
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second engagement means (306) for engaging 
one or more of said product carrier plate 
means (50); and 

second cam means (308) providing motion in 
two directions for moving said second engage- 5 
ment means (306) between a first position 
engaging said product carrier plate means (50) 
to prevent advancement thereof and a second 
position out of engagement with said product 
carrier plate means (50) to allow advancement 10 
thereof 

wherein said second engagement 
means (306) includes one or more pins (322) 
attached to a second engagement bar (320), 
said one or more pins (322) engaging one or is 
more holes (53) disposed upon opposed side 
edges of said product carrier plate means (50) 
when said second engagement means (306) is 
moved into said first position; 

wherein said first cam means (304) is a 20 
box cam comprising an eccentric cam (316) 
rotatable 360° in a housing, each 90° of rota- 
tion providing a predetermined motion time 
period and a predetermined dwell time period 
for said first engagement means (302); 25 

wherein said eccentric cam (316) and 
housing provides, for each 90° of rotation, the 
motion period for about 72° of rotation and the 
dwell time period for about 18° of rotation; 6. 

wherein said second cam means (308) 30 
is a box cam comprising an eccentric cam 
(326) rotatable 360° in a housing, each 180° of 
rotation providing a predetermined motion time 
period and a predetermined dwell time- period 
for said second engagement means (306) ; 35 

wherein said eccentric cam (326) and 
housing provide, for each 180° of rotation, the 
motion time period for about 72° of rotation and 
the dwell time period for about 108° of rotation; 

wherein each of said first and second 40 
cam means (304, 306) comprises a pair of 
eccentric cam device (316, 326); and 

wherein said pair of eccentric cam 
devices (326) for said second engagement 
means (306) includes bar means (330,331) for 45 
preventing movement of said second engage- 
ment means (306) longitudinally in the direction 
of product flow. 

The apparatus of any one of claims 1 to 4 wherein: so 

said feeder means (80) comprises dispensing 
means (88) for orienting and depositing one or 
more products (10) onto said product carrier 7. 
plate means (50), said apparatus further 55 
including means connecting said dispensing 
means (88) to said first cam means (304) 
whereby said product (10) is dispensed in con- 



junction with one or more movements of said 
first engagement means (302); 
said feeder means (80) includes one or more 
feeder tubes (84) which retain a plurality of 
products (10) in a longitudinally aligned orien- 
tation; 

said product carrier plate means (50) com- 
prises one or more transverse rows of individ- 
ual product holders (30,31); 
said dispensing means (88) includes parallel 
linkage means (91) connected to said first cam 
means (304) which feeds and positions a prod- 
uct (10) in said tubes (84) to a position proxi- 
mate to each of said individual product holders 
(30,31) of a row of said holders; 
said parallel linkage means (91) are connected 
to one or more product control stops (92,93) 
and one or more stop control bars (94.96) 
which cooperate to allow a single product (10) 
to be positioned proximate to each of said indi- 
vidual product holders (30,31) of a row of said 
holders; and 

said parallel linkage means (91) is connected 
to said first cam means (304) such that said 
single product will be proximately positioned 
upon the return movement of said first engage- 
ment means (302). 

The apparatus of any one of claims 1 to 5, wherein: 

said feeder means (80) comprises dispensing 
means (88) for orienting and depositing one or 
more products (10) onto said product carrier 
plate means (50), said apparatus further 
inducfing means connecting said dispensing 
means (88) to said first cam means (304) 
whereby said product is dispensed in conjunc- 
tion with one or more movements of said f irst 
engagement means (302); 
said feeder means (80) further comprises prod- 
uct setting means (400) connected to said sec- 
ond cam means (308) for properly seating said 
product (10) in individual product holders 
(30,31) in said product carrier plate means 
(50); and 

said setting means (400) includes a setting 
head (402) connected to a reciprocating arm 
means (404) for moving the setting head (402) 
to contact and properly seat the product (10) in 
said individual product holders (30,31) and for 
moving the setting head (402) out of contact 
with the product (10). 

The apparatus of any one of claims 1 to 6, wherein: 

said feeder means (80) includes a hopper 
means (82) for containing a plurality of product 
(10). and further including selection mean (86), 
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cooperating with said hopper means (82). for 
eliminating partial pieces of said product (10) 
before said product is disposed into feeder 
tubes (84); 

said hopper means (82) includes vibratory 5 
means (83) for agitating said product; 
said selection means (86) comprises a perfo- 
rated plate (81) having a plurality of holes (93) 
with a diameter a predetermined amount 
smaller than the diameter of said products (1 0). 10 
for retaining said products and for allowing par- 
tial pieces of said products to fall through said 
holes (93) in response to said vibratory means; 
said selection means (86) further includes an 
elimination chute (91 ) for disposing of said par- is 
tial pieces; and 

said hopper means (82) further includes deliv- 
ery means (90) for transferring said properly 
sized products (10) retained by said perforated 
plate (81 ) to said feeder tubes (84). 20 

The apparatus of any one of claims 1 to 5, wherein 
said feeder means comprises: 

(a) hopper means for containing a plurality of 25 
products (10); 

(b) feeder tube guide means connected to said 
hopper means for retaining and orienting said 
products (10) for transfer to said carrier plate 
means (50); 30 

(c) transfer means (500) for capturing said 
products (10) from said feeder tube guide 
means and disposing said products in said car- 
rier plate means (50), said transfer means 
comprising: ^ 35 

(i) vacuum source means (502); 

(ii) one or more vacuum pick-up heads 
(504) connected to said vacuum source 
means (502); and 40 

(iii) actuator means (506) for positioning 
said one or more vacuum pick-up heads 
(504) to capture and remove one or more 
products (10) from said feeder tube guide 
means and for releasing and disposing 45 
said captured products (10) into said car- 
rier plate means (50). 

The apparatus of claim 8 wherein: 

50 

said feeder tube guide means comprises one 
or more feeder tubes which retain a plurality of 
products (10) in a longitudinally aligned orien- 
tation, and one or more product capture seat 
means (512) which retain a single product (10) 55 
to be transferred; 

said feeder tube guide means further com- 
prises parallel linkage means (514) connected 



to one or more product stop bars for controlling 
the positioning of a single product (1 0) into said 
capture seat means (512); and 
said feeder tube guide means (504) includes a 
pair of product stop bars for each feeder tube; 
further comprising product setting means for 
properly seating said product (10) disposed in 
incOvidual product holders (30) in said carrier 
plate means (50). 

10. A method for incrementally advancing a plurality of 
product carrier plate means (50) through a feeder 
means (80) of a product processing system, 
wherein said feeder means (80) comprises feeder 
tubes (84), said method comprising: 

providing a first engagement means (302) for 
engaging one or more of said product carrier 
plate means (50) having a plurality of product 
holders (30) secured therein; 
moving said first engagement means (302) 
from a first position to a second position to 
advance said product carrier plate means (50) 
a predetermined incremental distance in a 
direction of product flow; and 
placing one or more products (10) onto said 
one or more product holders (30) when said 
holders (30) are in registration with said feeder 
tubes (84); 

characterized in that said method fur- 
ther comprises the steps of: 
returning said first engagement means (302) to 
said f irst position without moving said product 
carrier plate means (50); and 

repetitively^ moving said first engagement 

means (302) from said first position to said sec- 
ond position and returning to said first position 
to repetitively cause one or more product hold- 
ers (30) in said carrier plate means (50) to be in 
registration with one or more feeder tubes (84) 
of said feeder means (80). 

11. A method according to claim 10, wherein said step 
of placing comprises the steps of: 

providing a plurality of said products (10); 
retaining and orienting one or more of said 
products (10) in feeder tube guide means for 
transfer to said product carrier plate means 
(50); 

positioning one or more vacuum pick-up heads 
(504) to be in registration with said one or more 
products (10) in said feeder tube guide means; 
capturing and removing said one or more prod- 
ucts (10) from said feeder tube guide means 
with said vacuum pick-up heads (504); 
position said one or more vacuum pick-up 
heads (504) to be in registration with one or 
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more product holders (30) in said product car- 
rier plate means (50); and 
releasing and disposing said captured products 
(10) into said product holders (30) from said 
one or more vacuum pick-up heads (504). 5 

Patentanspruche 

1 . Vorrichtung zum schrittweisen Vorschub einer Viel- 
zahl von Erzeugnis-Tragerplatten (50) durch eine 10 
Bestuckungseinrichtung (80) eines Erzeugnis- 
Behandlungs-Systems, wobei diese Vorrichtung 

eine erste Eingriffseinrichtung (302) zum Ein- 
griff in eine Oder mehrere der Erzeugnis-Tra- is 
gerplatten (50) aufweist und dadurch 
gekennzeichnet ist, daB 
eine erste Nockeneinrichtung (304) der ersten 
Eingriffseinrichtung (302) eine Bewegung in 
mindestens zwei Richtungen erteirt. urn die 20 
erste Eingriffseinrichtung (302) aus einer 
ersten Position in eine zweite Position zu bewe- 
gen und dadurch die Erzeugnis Tragerplatte 
(50) um eine vorgegebene Entfernung in Rich- 
tung des Erzeugnisflusses vorzuschieben 25 
sowie zur RuckfOhrung der ersten Eingriffsein- 
richtung (302) in die erste Position, ohne dabei 
die Erzeugnis-Tragerplatte (50) zu bewegen, 
wobei die erste Eingriffseinrichtung (302) in der 
ersten und in der zweiten Position mit der 30 
Erzeugnis-Tragerplatte (50) im Eingriff steht. 

2. Vorrichtung nach Anspruch 1 , bei welcher 

die erste iNockeneinrichtung (304) ein Kasten- 35 
nocken istpwelcher der ersten Eingriffseinrich- 
tung (302)^eine Bewegung in vier Richtungen 
erteilt, um diese erste Eingriffseinrichtung 
(302) in die erste Position zuruckzufuhren, 
wobei die erste Eingriffseinrichtung (302) in der 40 
dritten und vierten Position auBer Eingriff mit 
der Erzeugnis-Tragerplatte (50) bleibt und 
die erste Eingriffseinrichtung (302) einen oder 
mehrere, an einer ersten Eingriffsleiste (310) 
angebrachte(n) Stift(e) (312) aufweist, wobei 45 
der oder die Sfrft(e) (312) in ein Loch oder meh- 
rere Lecher (53) eingreift (eingreifen), die an 
einander gegenuberliegenden Se'rtenkanten 
der Erzeugnis-Tragerplatte (50) angeordnet 
sind, wenn die erste Eingriffseinrichtung (302) so 
in die erste Position bewegt wird. 

3. Vorrichtung nach Anspruch 1 oder 2, bei welcher 

die Erzeugnis-Tragerplatte (50) eine oder meh- 55 
rere Querreihe(n) einzelner Erzeugnis-Halter 
(30, 31) sowie eine Platte zum Halten der ein- 
zelnen Erzeugnis-Halter aufweist; 
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die erste Nockeneinrichtung eine Einrichtung 
zum schrittweisen Vorschub der Erzeugnis-Tra- 
gerplatte (50) um eine Strecke gleich dem Mrt- 
tenabstand zwischen den Querreihen 
einzelner Erzeugnis-Halter (30, 31) aufweist; 
die einzelnen Erzeugnis-Halter (30, 31) elasti- 
sche Rnger (35) zum Halten der Halter (30. 31) 
in der Erzeugnis-Tragerplatte (50) aufweisen; 
die elastischen Rnger (35) aus einem im 
wesentiichen zylindrischen Teil mit einem 
ersten und einem zweiten Ende bestehen, 
wobei zwei oder mehr Langsschlitze (33) die 
elastischen Rnger (35) begrenzen und 
die einzelnen Erzeugnis-Halter (30, 31) am 
jewels ersten Ende einen Schulterbereich (41) 
und am jeweils zweiten Ende einen abge- 
schrdgten Ransch (43) aufweisen. 

.. Vorrichtung nach einem der Anspruche 1 bis 3 wei- 
terhin umfassend: 

eine zweite Eingriffseinrichtung (306) zum Ein- 
griff in eine oder mehrere Erzeugnis-Trager- 
platte^) (50) und 

eine zweite Nockeneinrichtung (308), welche 
der zweiten Eingriffseinrichtung (306) eine 
Bewegung in zwei Richtungen erteilt, um die 
zweite Eingriffseinrichtung (306) zwischen 
einer ersten Position, wo sie mit der Erzeugnis- 
Tragerplatte (50) im Eingriff steht, um deren 
Vorschub zu verhindem, und einer zweiten 
Position zu bewegen, wo sie auBer Eingriff mit 
der Erzeugnis-Tragerplatte (50) ist, um deren 
Vorschub zu ermOglichen; 

bei welcher die zweite Eingriffseinrich- 
tung (306) einen oder mehrere, an einer zwei- 
ten Eingriffsleiste (320) angebrachte(n) Stift(e) 
(322) aufweist, wobei der oder die Stift(e) (322) 
in ein Loch oder mehrere Ldcher (53) eingreift 
(eingreifen), die an einander gegenuberliegen- 
den Seitenkanten der Erzeugnis-Tragerplatte 
(50) angeordnet sind, wenn die zweite Ein- 
griffseinrichtung (306) in die erste Position 
bewegt wird; 

bei welcher die erste Nockeneinrichtung 
(304) ein Kastennocken mit einem in einem 
Gehause um 360° drehbaren Exzenternocken 
(316) ist und alle 90° der ersten Eingriffsein- 
richtung (302) ein vorgegebener Bewegungs- 
zeitraum und vorgegebener Rastzeitraum 
erteilt wird; 

bei welcher der Exzenternocken (316) 
und das Gehause pro 90° Drehung einen 
Bewegungszeitraum uber etwa 72° Drehung 
und einen Rastzeitraum uber etwa 18° Dre- 
hung erzeugen; 

bei welcher die zweite Nockeneinrich- 
tung (308) ein Kastennocken mit einem in 
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einem Gehause um 360° drehbaren Exz enter- 
nocken (326) ist und alle 180° der zweiten Ein- 
griffseinrichtung (306) ein vorgegebener 
Bewegungszeitraum und vorgegebener Rast- 
zeitraum erteilt wird; s 

bei welcher der Exzenternocken (326) 
und das Gehause pro 180° Drehung einen e. 
Bewegungszeitraum Qber etwa 72° Drehung 
und einen Rastzeitraum Ober etwa 108° Dre- 
hung erzeugen; w 

bei welcher die erste und die zweite 
Nockeneinrichtung (304, 306) ein Paar Exzen- 
ternockenvorrichtungen (316. 326) enthait und 

bei welcher das Paar der Exzenternok- 
kenvorrichtungen (326) fQr die zweite Eingriffs- 15 
einrichtung (306) Leisteneinrichtungen (330, 
331) aufweist, um eine Langsbewegung der 
zweiten Eingrrffseinrichtung (306) in Richtung 
des Erzeugnisf lusses zu verhindern. 

20 

Vorrichtung nach einem der Anspruche 1 bis 4, bei 
welcher: 

die Bestuckungseinrichtung (80) eine Abgabe- 
einrichtung (88) zum Ausrichten und Ablegen 25 
eines Oder mehrerer Erze4ugnisse (10) auf der 
Erzeugnis-Tragerplatte (50) sowie weiterhin 
eine Einrichtung zum Verbinden der Abgabe- 
einrichtung (88) mit der ersten Nockeneinrich- 
tung (304) aufweist, wodurch das Erzeugnis 30 
(10) in Verbindung mit einer oder mehreren 
Bewegung(en) der ersten Eingrrffseinrichtung . 
(302) abgegeben wird; - - 

die Bestuckungseinrichtung (80) ein Oder meh- - 
- :: r rere Bestuckungsrohr(e) (84) aufweist welche*#35 
eine Vielzahl von Erzeugnissen (10) in Langs-^ 7. 
ausrichtung enthalten; 

die Erzeugnis-Tragerplatte (50) eine oder meh- 
rere Reihen einzelner Erzeugnis-Halter (30, 
31) aufweist: 40 
die Abgabeeinrichtung (88) eine parallele Kop- 
peleinrichtung (91) aufweist, weiche an die 
erste Nockeneinrichtung (304) angeschlossen 
ist und ein Erzeugnis (1 0) in den Rohren (84) in 
eine Position nahe einem jeden einzelnen der 45 
Erzeugnis-Halter (30, 31) einer Reihe dieser 
Erzeugnis-Halter zufuhrt und dort posrtioniert; 
die parallelen Koppeleinrichtungen (91) mit 
einem Erzeugnis-Steuerungsanschlag oder 
mehreren Erzeugnis-Steuerungsanschiagen so 
(92, 93) sowie mit einer oder mehreren 
Anschlags-Steuerungsleiste(n) (94, 96) ver- 
bunden sind, weiche derart zusammenwirken, 
daB es ermOglicht wird, da8 ein einzelnes 
Erzeugnis (10) in der Nahe eines jeden einzel- ss 
nen Erzeugnis-Halters (30. 31) aus einer Reihe 
dieser Halter posrtioniert wird und 
die parallele Koppeleinrichtung (91) mit der 



ersten Nockeneinrichtung (304) derart verbun- 
den ist daB das einzelne Erzeugnis nach der 
Zuruckbewegung der ersten Eingriffseinrich- 
tung (302) in der Nahe der Erzeugnis-Halter 
posrtioniert wird. 

Vorrichtung nach einem der Anspruche 1 bis 5. bei 
welcher: 

die Bestuckungseinrichtung (80) eine Abgabe- 
einrichtung (88) zum Ausrichten und Ablegen 
eines oder mehrerer Erzeugnisse(s) (10) auf 
der Erzeugnis-Tragerplatte (50) umfaBt und die 
Vorrichtung weiterhin eine Einrichtung auf- 
weist, um die Abgabeeinrichtung (88) mit der 
ersten Nockeneinrichtung (304) zu verbinden. 
wodurch das Erzeugnis in Verbindung mit einer 
oder mehreren Bewegung(en) der ersten Ein- 
griffseinrichtung (302) abgegeben wird; 
die Bestuckungseinrichtung (80) weiterhin eine 
Erzeugnts-Ablageeinrichtung (400) umfaBt die 
an die zweite Nockeneinrichtung (308) ange- 
schlossen ist um das einzelne Erzeugnis (10) 
exakt in die einzelnen Erzeugnis-Halter (30, 
31) der Erzeugnis-Tragerplatte (50) einzuset- 
zen und 

die AWageeinrichtung (400) einen an einen 
hin- und herbewegten Arm (404) angeschlos- 
sen Ablagekopf (402) aufweist um den Abla- 
gekopf (402) zum Kontakt mit dem Erzeugnis 
(10) zu bewegen und das Erzeugnis (10) exakt 
in die einzelnen Erzeugnis-Halter (30, 31) ein- 
zusetzen sowie den Ablagekopf (402) wieder 
vom Erzeugnis (10) zu Idsen. 

Vorrichtung nach einem der Anspruche 1 bis 6, bei 
welcher: 

die Bestuckungseinrichtung (80) einen 
Beschickungstrichter (82) zur Aufnahme einer 
Vielzahl der Produkte (10) und weiterhin eine 
mit dem Beschickungstrichter (82) zusammen- 
wirkende Sortiereinrichtung (86) zur Abschei- 
dung von Bruchstucken des Erzeugnisses (10), 
bevor dieses Erzeugnis in die Bestuckungs- 
rohre (84) gelangt. aufweist; 
der Beschickungstrichter (82) einen Schwin- 
gungserzeuger (83) zum Bewegen des 
Erzeugnisses aufweist; 

die Sortiereinrichtung (86) eine perforierte 
Platte (81) mit einer Vielzahl von Ldchern (93) 
enthait. deren Durchmesser um einen vorge- 
gebenen Betrag Weiner ist als der Durchmes- 
ser der Produkte (10). um die Produkte 
zurQckzuhaiten und Bruchstucke derselben als 
Reaktion auf den Schwingungserzeuger durch 
die L&cher (93) fallen zu lassen; 
die Sortiereinrichtung (86) weiterhin eine 
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Abscheidungsrutsche (91) zur Absonderung 
der BruchstOcke aufweist und 
der Beschickungstrichter (82) weiterhin eine 
Zufuhreinrichtung (90) aufweist, urn die von der 
perforierten Platte(81) zuruckgehaltenen 5 
Erzeugnisse mit richtiger GrGBe den Bestuk- 
kungsrohren (84) zuzufuhren. 

8. Vorrichtung nach einem der Anspruche 1 bis 5. bei 
welcher die Bestuckungs einrichtung umfaBt: 10 

(a) einen Beschickungstrichter zur Aufnahme 
einer Vielzahl von Produklen (10); 

(b) eine an den Beschickungstrichter ange- 
schlossene Beschickungsrohr-FOhrungsein- is 
richtung zum Halten und Ausrichten der 
Erzeugnisse (10) zur Uberfuhrung zur TrSger- 
platte (50); 

(c) eine Uberfuhrungseinrichtung (500) zum 
Erfassen der Erzeugnisse (10) von der 20 
Beschickungsrohr-Fuhrungseinrichtung und 
Ablage derseiben auf der Tragerplatte (50). 
wobei die Uberfuhrungseinrichtung umfaBt: 

(I) eine Vakuumquelle (502) ; 2s 

(II) einen oder mehrere an die Vakuum- 
quelle (502) angeschlossene(n) Vakuum- 
Aufnehmerkopf(kGpfe) (504) und 

(III) eine Betatigungseinrichtung (506) zum 
Positionieren des Oder der Vakuum-Auf- 30 
nehmerkopfes(k6pfe) (505), um ein oder 
mehrere Erzeugnis(se) (10) von der 
Bestuckungsrohr-Fuhrungseinrichtung zu 
erfassen sowie von dort zu entfernen und 
die erfaBten Erzeugnisse (10) auf der Tra=- 35 
gerplatte (50) freizugeben und abzulegen. 

9. Vorrichtung nach Anspruch 8, bei welcher: 

die Bestuckungsrohreinrichtung ein oder meh- 40 
rere Bestuckungsrohr(e), welche(s) eine Viel- 
zahl von Erzeugnissen (10) in Langsrichtung 
ausgerichtet aufnimmt (aufnehmen) sowie eine 
oder mehrere Erzeugniserfassungs-Aufnah- 
meeinrichtung(en) (512), welche ein einzelnes 45 
zu uberfuhrendes Erzeugnis (10) halten, 
umfaBt; 

die Bestuckungsrohr-Fuhrungseinrichtung wei- 
terhin parallele Koppeleinrichtungen (514) 
umfaBt, die mit einer oder mehreren Erzeugnis- so 
Stoppleiste(n) verbunden ist (sind), um die 
Posrtionierung eines einzelnen Erzeugnisses 
(10) in der jeweiligen Erzeugniserfassungs- 
Aufnahmeeinrichtung (512) zu steuern und 
welche weiterhin eine Erzeugnis-Ablageein- ss 
richtung umfaBt, um das in einzelnen Erzeug- 
nis-Haltern (30) auf der Tragerplatte 
befindliche Erzeugnis (10) exakt abzulegen. 
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10. Verfahren zum schrittweisen Vorschub einer Viel- 
zahl von Erzeugnis-Tragerplatten (50) durch eine 
Bestuckungseinrichtung (80) eines Erzeugnis- 
Behandlungs-Systems, wobei die BestGckungsein- 
richtung (80) BestOckungsrohre (84) aufweist und 
das Verfahren umfaBt: 

Berertstellen einer ersten Eingrrffseinrichtung 
(302) zum Eingriff in eine oder mehrere 
Erzeugnis-TrSgerplatte(n) (50) mit einer Viel- 
zahl dort befestigter Erzeugnis-Harter (30); 
Bewegen der ersten Eingriffseinrichtung (302) 
von einer ersten Position zu einer zweiten Posi- 
tion, um die Erzeugnis-Tragerplatten (50) um 
eine vorgegebene Schrittiange in Richtung des 
Erzeugnisf lusses vorzuschieben und 
Plazieren eines oder mehrerer Erzeugnis(se) 
(10) auf dem (den) Erzeugnis-Halter(n) (30), 
wenn sich diese Erzeugnis-Harter (30) in 
genauer Ausrichtung zu den Bestuckungsroh- 
ren (84) befinden; 

dadurch gekennzeichnet, daB das Ver- 
fahren folgende wertere Schritte umfaBt: 
RuckfOhren der ersten Eingrrffseinrichtung 
(302) zur ersten Position, ohne daB die Erzeug- 
nis-Tragerplatte (50) bewegt wind und 
wiederhortes Bewegen der ersten Eingriffsein- 
richtung (302) von der ersten Position zur zwei- 
ten Position sowie wiederhortes RuckfOhren 
zur ersten Position, um einen oder mehrere 
Erzeugnis-Harter (30) auf der Tragerplatte (50) 
wiederhott zu einem oder mehreren Bestuk- 
kungsrohr(en) (84) der Bestuckungseinrich- 
tung (80) auszurichten. 

11. Verfahren nach Anspruch 10, bei welchem der 
Schritt des Plazierens folgende Schritte umfaBt: 

Berertstellen einer Vielzahl von Erzeugnissen 
(10); 

Halten und Ausrichten eines oder mehrerer 
Erzeugnisse(s) (10) in der Bestuckungsrohr- 
Fuhrungseinrichtung, um diesefben auf die 
Tragerplatte (50) zu uberfuhren; 
Positionieren eines Vakuum-Aufnehmerkopfes 
oder mehrerer Vakuum-AufnehmerkOpfe (504) 
in einer zu einem oder mehreren Erzeug- 
nis(sen) (10) in der Bestuckungsrohr-Fuh- 
rungseinrichtung ausgerichteten Position; 
Erfassen und Entnehmen eines oder mehrerer 
Erzeugnis(se) (10) mittels der Vakuum-Aufneh- 
merkfipfe (504) aus der Bestuckungsrohr-Fuh- 
rungseinrichtung; 

Positionieren des einen Vakuum-Aufnehmer- 
kopfes oder der mehreren Vakuum-Aufneh- 
merkfipfe (504) ausgerichtet zu einem oder 
mehreren Erzeugnis-Halter(n) (30) auf der 
Erzeugnis-Tragerplatte (50) und 
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Fr eigeben und Ablegen der erfaBten Erzeug- 
nisse (10) aus dem einen Vakuum-Aufnehmer- 
kopf Oder den mehreren Vakuum- 
AufnehmerkOpfen (504) in den Erzeugnis-Hal- 
tern (30). s 

Revendications 

1 . Appareil pour I'avancement incr^mentiel d'une plu- 
rality de moyens formant plaque support de produit 10 
(50), par I'interm&Jiaire de moyens alimentateurs 
(80) d'un systeme de traitement de produit, ledit 
appareil comprenant : 

des premiers moyens de mise en prise (302) is 
destines k mettre en prise un ou plusieurs des- 
dits moyens formant plaque support de produit 
(50) ; et caract£ris£ en ce que ledrt appareil 
comprend en outre : 

des premiers moyens de came (304) fournis- 20 
sant un d6placemerrt dans au moins deux 
directions auxdits premiers moyens de mise en 
prise (302), pour d6placer lesdits premiers 
moyens de mise en prise (302) d'une premiere 
position k une deuxi&ne position, af in de faire 2s 
avancer lesdits moyens formant plaque sup- 
port de produit (50) t sur une distance pr6d6ter- 
min6e dans la direction du flux de produit, et 
pour faire revenir lesdits premiers moyens de 
mise en prise (302) k leur premiere position, 30 
sans d6placer lesdits moyens formant plaque 
support de produit (50), lesdits premiers 
moyens de mise en prise (302) 6tant mis en 
prise avec lesdits moyens formant plaque sup- 
port de produit (50), tandis qu'ils se trouvent 35 
dans lesdites premiere et deuxi&me positions. 

2. L'appareil selon la revendication 1, dans lequel : 

lesdits premiers moyens de came (304) sorrt 40 
constitu6s d'une came en boTtier fournissant un 
d§placement dans quatre directions afin de 
d6placer lesdits premiers moyens de mise en 
prise (302) aux troisi&me et quatrifcme posi- 
tions, lors du retour desdits premiers moyens 45 
de mise en prise (302) k ladite premiere posi- 
tion, lesdits premiers moyens de mise en prise 
(302) 6tant hors de prise desdits moyens for- 
mant plaque support de produit (50), lorsqu'on 
se trouve dans lesdites troisi&me et quatrifcme so 
positions ; et 

lesdits premiers moyens de mise en prise (302) 
comprennerrt une ou plusieurs broches (312), 
f ix6e(s) k une premi&re banre de mise en prise 
(310), ladite une ou plusieurs broches venant 55 
en prise avec un ou plusieurs trous (53), m6na- 
g£s sur des bords Iat6raux opposes desdits 
moyens formant plaque support de produit 
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(50), lorsque lesdits premiers moyens de mise 
en prise (302) sorrt d£p!ac£s dans la premiere 
position. 

3. L'appareil selon la revendication 1 ou la revendica- 
tion 2, dans lequel : 

lesdits moyens formant plaque support de pro- 
duit (50) comprennerrt une ou plusieurs ran- 
g§es transversales de supports de produit 
individuels (30, 31) et une plaque adapt£e pour 
retenir lesdits supports de produit individuels ; 
lesdits premiers moyens de came compren- 
nerrt des moyens pour faire avancer de fagon 
incr6mentielle lesdits moyens formant plaque 
support de produit (50), d'une distance ggale a 
la distance entre les centres desdites rangges 
transversales de supports de produit indivi- 
duels (30. 31); 

lesdits supports de produit individuels (30, 31) 
comprennerrt des moyens formant doigt 6lasti- 
que (35) destines k retenir lesdits supports (30, 
31) dans les moyens formant plaque support 
de produit (50) ; 

lesdits moyens formant doigt £lastique (35) 
comprennerrt une partie sensiblement cylindri- 
que ayant des premiere et deuxteme extr 6 mi- 
tes et deux ou plusieurs ferrtes longitudinales 
(33), d6finissarrt lesdits moyens formant doigt 
6lastique (35) ; et 

lesdits supports de produit individuels (30, 31) 
comprennerrt une partie 6paulement (41) sur 
ladite premiere extr6mit6 et un rebord effil6 
(43) pr6vu sur ladite deuxteme extr6mit6. 

4. L'appareil selon I'une quelconque des revendica- 
tions 1 & 3, comprenant en outre : 

des deuxtemes moyens de mise en prise (306) 
destines k venir en prise avec un ou plusieurs 
desdits moyens formant plaque support de pro- 
duit (50) ; et 

des deuxfemes moyens de came (308) fournis- 
sant un d§placement dans deux directions 
pour d6placer lesdits deuxi&mes moyens de 
mise en prise (306), entre une premiere posi- 
tion avec mise en prise desdits moyens for- 
mant plaque support de produit (50), en vue 
d'empicher leur avancement, et une deuxfeme 
position hors de prise vis k vis desdits moyens 
formant plaque support de produit (50). en vue 
de permettre leur avancement, 

dans lequel lesdits deuxtemes moyens 
de mise en prise (306) comprennent une ou 
plusieurs broches (322) fix6e(s) k une 
deuxteme barre de mise en prise (320), ladite 
une ou plusieurs broches (322) venant en prise 
avec un ou plusieurs trous (53) m6nag£s sur 
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des bords iatgraux opposes desdits moyens 
formant plaque support de produit (50). lorsque 
lesdrts deuxiemes moyens de mise en prise 
(306) sont d6places a lad'rte premiere position ; 

dans lequel lesdits premiers moyens de 5 
came (304) sont constitu6s d'une came en bot- 
tier comprenant une came excentrique (316) 
susceptible de tourner sur 360° dans un bottier. 
chaque rotation de 90° produisant une periode 
de temps de deplacement predeterminee et w 
une periode de temps demobilisation prede- 
terminee pour lesdits premiers moyens de 
mise en prise (302) ; 

dans lequel ladite came excentrique 
(31 6) et le bottier produisent. pour chaque rota- 75 
tion de 90°, la periode de deplacement sur une 
rotation d'environ 72° et la periode de temps 
demobilisation sur une rotation d'environ 18° ; 

dans lequel lesdrts deuxiemes moyens 
de came (308) sont constitu6s d'une came en 20 
bottler comprenant une came excentrique 
(326) susceptible de tourner sur 360° dans un 
bottier, chaque rotation de 180° produisant une 
periode de temps de deplacement predetermi- 
nee et une periode de temps demobilisation 25 
predeterminee, pour lesdits deuxiemes 
moyens de mise en prise (306) ; 

dans lequel ladite came excentrique 
(326) et le bottier produisent, pour chaque rota- 
tion de 180°, la periode de temps de deplace- 30 
ment sur une rotation d'environ 72° et la 
periode de temps demobilisation sur une 6. 
rotation d'environ 108° ; 

dans lequel chacun desdits premiers et 
deuxi6mes;moyens de came (304, 306) com- 35 
prend une paire de dispositifs a came excentri- 
que (316. 326) ; et 

dans lequel ladite paire de dispositifs de 
came excentrique (326) destines auxdits 
deuxiemes moyens de mise en prise (306) 40 
comprennent des moyens de barre (330, 331) 
pour empecher le deplacement desdits deuxie- 
mes moyens de mise en prise (306). longrtudi- 
nalement dans la direction du flux de produit. 

45 

L'appareil selon Tune quelconque des revendica- 
tions 1 a 4, dans lequel : 

lesdits moyens alimentateurs (80) compren- 
nent des moyens de distribution (88) destines a so 
orienter et d&poser un ou ptusieurs produits 
(1 0) sur lesdits moyens formant plaque support 
de produit (50), ledit appareil comprenant en 
outre des moyens reliant lesdits moyens de dis- 
tribution (88) auxdils premiers moyens de ss 
came (304). de maniere que ledit produit (10) 
sort distribue en liaison avec un ou plusieurs 
deplacements desdits premiers moyens de 



mise en prise (302) ; 

lesdits moyens alimentateurs (80) compren- 
nent un ou plusieurs tubes alimentateurs (84) 
retenant une plurality de produits (10) dans 
une orientation d'alignement longitudinal ; 
lesdits moyens formant plaque support de pro- 
duit (50) comprennent une ou plusieurs ran- 
g6es transversal es de supports de produit 
individuels (30, 31) ; 

lesdits moyens de distribution (88) compren- 
nent des moyens de liaison paralieie (91) relies 
auxdits premiers moyens de came (304) ali- 
merrtarrt et position nant un produit (10) dans 
lesdits tubes (84), en une position proche de 
chacun desdits supports de produit individuels 
(30, 31) d'une rangee desdits supports ; 
lesdrts moyens de liaison paralieie (91) sont 
relies a une ou plusieurs butees de commande 
de produit (92, 93) et a une ou plusieurs barres 
de commande de but6e (94, 96), cooperant 
pour permettre a un produit (10) individuel 
d'etre positionne pres de chacun desdits sup- 
ports de produit individuels (30, 31) d'une ran- 
gee desdits supports ; et 
lesdits moyens de liaison paralieie (91) sont 
relies auxdits premiers moyens de came (304), 
de maniere que ledit produit individuel soit 
positionne a proximite lors du deplacement de 
retour desdits premiers moyens de mise en 
prise (302). 

L'appareil selon Tune quelconque des revendica- 
tions 1 a 5, dans lequel lesdrts moyens alimenta- 
teurs (80) comprennent des moyens de distribution 
(88^ pour orienter et d6poser un ou plusieurs pro- 
duits (10). sur lesdits moyens formant plaque sup- 
port de produit (50), ledit appareil comprenant en 
outre des moyens reliant lesdrts moyens de distri- 
bution (88) auxdits premiers moyens de came 
(304), de maniere que ledit produit soit distribue en 
liaison avec un ou plusieurs defacements desdits 
premiers moyens de mise en prise (302) ; 

lesdits moyens alimentateurs (80) comprenant 
en outre des moyens de placement de produit 
(400) relies auxdits deuxiemes moyens de 
came (308), afin de placer correct ement ledit 
produit (10) dans lesdits supports de produit 
individuels (30, 31). dans lesdits moyens for- 
mant plaque support de produit (50) ; et 
lesdits moyens de placement (400) compren- 
nent une tete de placement (402) reli6e a des 
moyens formant bras a mouvement atternatif 
(404), afin de deplacer la t§te de placement 
(402) pour I'amener en contact et placer cor- 
rectement le produit (10) dans lesdrts supports 
de produit individuels (30. 31). et pour deplacer 
la tete de placement (402) hors de contact 
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avec le produit (10). 

7. L'appareil selon I'une quelconque des revendica- 
tions 1 a 6, dans lequel : 

5 

lesdits moyens alimentateurs (80) compren- 
nent des moyens formant tremie (82) destines 
a contenir une plurality de prcxiuits (10), et 
corrtprennent en outre des moyens de selec- 
tion (86) coop6rant avec lesdits moyens for- 10 
mant tr6mie (82), afin d'eiiminer des elements 
partiels dudit produit (10), avant que ledit pro- 
duit soit dispose dans lesdits tubes alimenta- 
teurs (84) ; 

lesdits moyens formant tremie (82) compren- 75 
nent des moyens vibratoires (83) destines a 
agiter ledit produit ; 

lesdits moyens de selection (86) comprennent 
une plaque perforce (81) ayant une plurality de 
trous (93) d'un diametre inferieur, d'une quan- 20 
tite pr§determin§e, au diametre desdits pro- 
duits (1 0), dans le but de retenir lesdits produits 
et de permettre a des elements partiels desdits 
produits de tomber en passant a travers lesdits 
trous (93), en r6ponse a I'effet desdits moyens 2s 
vibratoires ; 

lesdits moyens de selection (86) comprennent 
en outre une goulotte d'eiimination (91) desti- 
n6e a evacuer lesdits elements partiels ; et 
lesdits moyens formant tremie (82) compren- 30 
nent en outre des moyens de fourniture (90) 
destines a transferer lesdits produits (1 0), dont 

u& la taille est correcte et qui sont retenus par 

ladite plaque perforee (81), auxdits tubes ali- 

?*?r mentateurs (84). ' ;-35 

-s*^ 8. L'appareil selon Tune quelconque des revendica- 
tions 1 a 5, dans lequel lesdits moyens alimenta- 
teurs comprennent : 

40 

(a) des moyens formant tremie destines a con- 
tenir une pluralite de produits (10) ; 

(b) des moyens de guidage de tube alimenta- 
teur relies auxdits moyens formant tremie, 
dans le but de retenir et d'orienter lesdits pro- 45 
duits (10), pour les transferer auxdits moyens 
formant plaque support (50) ; 

(c) des moyens de transfert (500) destines a 
capturer lesdits produits (10) depuis lesdits 
moyens de guidage de tube alimentateur et so 
disposer lesdits produits dans lesdits moyens 
formant plaque support (50), lesdits moyens de 
transfert comprenant : 

(i) des moyens formant source de vide 55 
(502) ; 

(ii) une ou plusieurs t§tes de preievement 
sous vide (504), reli6es auxdits moyens 



formant source de vide (502) ; et 
(iii) des moyens actionneurs (506) destines 
a positionner ladite une ou plusieurs tetes 
de preievement sous vide (504), pour cap- 
turer et enlever une ou plusieurs produits 
(10) desdits moyens de guidage de tube 
alimentateur, et pour relacher et disposer 
lesdits produits captures (10) dans lesdits 
moyens formant plaque support (50). 

9. L'appareil selon la revendication 8, dans lequel : 

lesdits moyens de guidage de tube alimenta- 
teur comprennent un ou plusieurs tubes ali- 
mentateurs retenant une pluralite de produits 
(10), en une orientation alignee longitudinal e- 
ment, et un ou plusieurs moyens formant siege 
de capture de produit (512), qui retiennent un 
produit (10) individuel devant etre transfer ; 
lesdits moyens de guidage de tube alimenta- 
teur comprenant en outre des moyens de 
liaison paralieie (514) relies a une ou plusieurs 
barres de but£e de produit pour commander le 
positionnement d'un produit individuel (10) 
dans lesdits moyens formant siege de capture 
(512) ; et 

lesdits moyens de guidage de tube alimenta- 
teur (504) comprennent une paire de barres de 
butee de produit pour chaque tube alimenta- 
teur ; 

comprenant en outre des moyens de place- 
ment de produit pour placer correctement ledit 
produit (10) dispose dans des supports de pro- 
duit individuels (30), dans lesdits moyens for- 
mant plaque support (50). 

10. Un procede pour ravancement incrementiel d'une 
pluralite de moyens formant plaque support de pro- 
duit (50). par llntermediaire de moyens alimenta- 
teurs (80) d'un systeme de traitement de produit, 
dans lequel lesdits moyens alimentateur (80) com- 
prennent des tubes alimentateurs (84), ledit pro- 
cede comprenant : 

la fourniture de premiers moyens de mise en 
prise (302) destines a mettre en prise un ou 
plusieurs desdits moyens formant plaque sup- 
port de produit (50), ayant une pluralite de sup- 
ports de produit (30) y etant f ixes ; 
le deplacement desdits premiers moyens de 
mise en prise (302), d'une premiere position a 
une deuxieme position, pour faire avancer les- 
dits moyens formant plaque support de produit 
(50) sur une distance incr6mentielle pr6deter- 
minee dans une direction de flux de produit ; et 
le placement d'un ou plusieurs produits (10) 
sur lesdits un ou plusieurs supports de produit 
(30), lorsque lesdits supports (30) sont en coln- 
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cidence avec lesdits tubes alimentateurs (84) ; 

caract£ris6 en ce que I edit proc6d6 
comprend en outre les §tapes consistarrt k : 
ramener lesdits premiers moyens de mise en 
prise (302) k ladite premiere position, sans 5 
d§placer lesdits moyens formant plaque sup- 
port de produit (50) ; et 

d6placer r6p6titivement lesdits premiers 
moyens de mise en prise (302) de leur dite pre- 
miere position k ladite deuxifcme position, et les 10 
ramener k ladite premiere position pour provo- 
quer r6p6titivemerrt la mise en coincidence 
d'un ou plusieurs supports de produit (30) se 
trouvant dans lesdits moyens formant plaque 
support (50), vis k vis d'un ou plusieurs tubes 15 
alimentateurs (84) desdits moyens alimenta- 
teurs (80). 

Un proc€d£ selon la revendication 10, dans lequel 
ladite etape de placement comprend les stapes 20 
consistarrt k : 

fournir une plurality desdits produits (10) ; 
retenir et orienter un ou plusieurs desdits pro- 
duits (10) dans les moyens de guidage de tube 25 
alimentateur en vue d'effectuer le transfert 
auxdits moyens formant plaque support de pro- 
duit (50) ; 

positionner une ou plusieurs tetes de pr6!£ve- 
ment sous vide (504), de mani&re k les faire 30 
coTncider avec lesdits un ou plusieurs produits 
(10) se trouvant dans lesdits moyens de gui- 
dage de tube alimentateur ; 
capturer et enlever lesdits un ou plusieurs pro- 
duits (10) desdits moyens.de guidage de tube 3s 
alimentateur avec lesdites tetes de pr6l6ve- 
ment sous vide (504) ; 

positionner lesdites une ou plusieurs tetes de 
pr£!&vement sous vide (504) pour les faire 
coTncider vis k vis des un ou plusieurs supports 40 
de produit (30), dans lesdits moyens formant 
plaque support de produit (50) ; et 
relScher et placer lesdits produits (10) captures 
dans lesdits supports de produit (30) depuis 
lesdites une ou plusieurs tetes de pr6I6vement 45 
sous vide (504). 
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FIG. 8 
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